Gene cloning, structural gene and promoter identification, and active assay of the phosphatidylcholine synthase of Pseudomonas sp. strain 593.
Pseudomonas sp. strain 593, a soil bacterium, is able to use exogenous choline to synthesize phosphatidylcholine via phosphatidylcholine synthase (Pcs). A 2020 bp DNA fragment that hybridized to a Pcs probe was cloned. This fragment contained a large open reading frame (ORF) with two potential ATG start sites that would encode for 293 and 231 amino acid proteins. Fragments containing the two ORFs encoded Pcs when they were inserted into the expression vector pET23a and expressed under the control of the T7 promoter in Escherichia coli BL21(DE3) pLysS. However, when the two ORFs were inserted into the cloning vector pMD18-T and expressed without control of the plasmid promoter in E. coli DH5α, only the larger clone exhibited Pcs activity. This suggested that the larger fragment contained a native promoter driving expression of the smaller ORF. A promoter activity assay, in which DNA fragments were inserted into the promoter-probe plasmid pCB182 and β-galactosidase activity of E. coli transformants was tested, demonstrated that a promoter is indeed present in the DNA region. All results together indicate that the 696 bp ORF, not the larger 897 bp ORF, encodes the Pcs in Pseudomonas sp. strain 593 and carries a promoter in front of its 5' terminus.